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Jtt3;Cfi|i-T{^ITlB3lL«l'^ 1 TEi 8 ?S 2 ^ 

I (72)%n«# IS mm 

; (74) {-^a A 100078709 



(54) [%D^co^*5^] mmm^^mm-^^ 

(57) 

[)l»j*¥ia:] ffi*XT, Cu:57~69X. Sn:0.3~3X, Si:0. 



( 2 ) 

I 

[m>f<mi] Mm%lZ:^\^'iX. Cu: 57-69%, Sn:0. S'-S 
%. Si : (i.02^{.b%^^^. Si/SnCOfit*^*0.05-lc;)^tffl 

[m->\<m2] mm%^zioh^x. cu: 57-69%. sn: 0.3-3 

%. Si : 0.02-1.5%, Pb : 0.5-3%$:^^, Si/Sncofl^* 

0, Q5-I <7)((ii!ifflT* *9 , mwint^^rmm^mm^^ 

[fffl^KlRS] ffiM%{C^l^T. Cu : 57-69%, Sn : 0. 3-3 10 
%, Si : 0.02-1.5%, Pb : 0. 5— 3%^^^, Sl/Sn(7)fiit^* 
0.05-ICD$6fflT^O, ^ 6 JCP : 0.02-0.2%, Sb:0.02 
-0,2%. As : 0.02-0.2%<7)'P^;;!)^^)l«n^ft>;^ci:< <i:fc 
-«l^±CO^**^.ftT0. 02-0. 2%^^^. ^%Umx\t 

Cil*^4] a*!KJ;t5V»T. Cu : 57~69X, Sn:0.3~3 
%. Si :0.02~1.5X. Pb : 0. 5~3«Sr^.;^. Si/SnCDflil75^' 
0.05~lcO$gfflT*O, $e>{C, Fe:0.01~2X. Ni:0.0 
1~2X. Mn:0.01~2!6. A1:0.01~2J;. Cr:O.OI~2«. B 20 
i:0.01~3!K. Be:0.01~2X. Zr:O.OI~2«. Ce:O.Ol 
~3«. Ag:O.OI~2X. Ti:0.01~2%> Mg:0.01~2X. C 
o:0.01~2X, Te:0.01~lX. Au:O.OI~2X. Y:0.01~ 
2«. La:0.01~2X. Cd:0.01~2X. Ca : 0.01~lXcDo^ 

i)^^mun^'>ts.< t fe-auA±o7c^si^,ttT0. oi~ 
3«* t ^"^mm^rnm^ ^. t 

[Wj^^S] ffiftX(Ci3l/iT. Cu : 57~69X. Sn : 0. 3~3 
%. Si : O.02~1.5X, Pb : 0. 5~3X<&^i5(^. Si/SnCOffi^l^ 
0.05~lCD|5lfflT^f9. $^(C, P:0.02~0. 2«. Sb : 0. 30 
02-0. 2X. As : 0.02-^0. 2%<D^^f)^^mifin^'>U< t 
fc— il£A±<D?c*$ri(^MTD.02~0.2!(iS-^^, *»OFe : 
0.01~0.2%, Ni:0.01~2X, Mn : 0.01~2X. Al:0.01 
~2«. Cr:O.OI~2%. Bi:0. 01~3%. Be:0.01~2«. Z 
r:0.01~2!t. Ce:0.0l~3«. Ag:0.01~2«, Ti:0.01 
~2!K. Hg:0.01~2X. Co:0.01~2X. Tc:O.OI~lX. A 
u:0.01~2X. Y:0.01~2X. La:0.01~2X, Cd:0.01~ 
2%. Ca : O.OI~lX(7)^-^75^?,ii«tl^{l>;^j:< it— fitJi^ 

[0 0 0 1 ] 
[0 0 0 2] 

-«5;(c«jifi;H«ffl# (J IS C377I) . mwmm (jisc3 50 



i^fllB 2002-12927 
2 

604) . (J IS C6782) ^7)t^ ^nXV^S^^ 

[0 0 0 3] !^mmm\z^\^^xmizm-k:^mmtm&T 
^m^. 0 m'\^mn(D-i^>im{fnf>m<m9cm^zm» 

mrrz6f)cnib <D^^jmmm)mzmsbT'^,^. 
[0 0 0 4] jixjis, mM'iimzm^n^nm^^cDnm 

m^ii, t*l)Hf- 10-18 3 2 7 5 Jj-^^KlCtt. Cu-Zn 

iti^jzsn^miiwL. ^ 'bizmmwLii\i-m\zm^fj.^9!i 
L. wajiiii;K)'i4Sri&j±-r-5ciAt^nB$nTu-5>. 

[0 0 0 5] !RfBI¥6 - 1 0 8 1 8 4n{t>miZ 

it, Cu-Zn^^iCSn^^iULT. ISsPeWbtB LftfcMM 

vi-rnfeti!*<D®^{c:it'^xsni&#5.< ^jbnt-^ z.t/)m 

mx^^., Kffl'f'lcSnSr^K^tr-r -StcJcO. rr;t;^c|Rl 

[0 0 0 6] 't<D—Dit. snm<Dmmz-::)nTnm<Da 

[0 0 0 7] sfc. sniz^mmmmi^\^±.nm^^\^ 

i\i-rfzisb{zm\mvLm\.mzam<nmmz-^^m<r) r 

tH^^feBJSl±. fi^-z>Sn^ rm'PiZi^—izmm^'ti^B9& 
m^rroCt^'i^mtL. ax hiSX|SllB;5^S,-DAc. 

[0 0 0 8] s^mnzii, !|tMJpl 0- 1 8 3 2 7 5^ 
^|gX«, 500t:iy.±550t:Ji(TX30#J!i^±<75^Ma5)5S 
b. :^liX350'CS X(75)^2|li^;ffi^0. 4t:/#ii(T<»: LX 
i^241-r^, iitti. 400t;W±500'CtiTX30#iil±COl^ 
5flffl*Mb. ^t,>X?^Sl-r-5. 500'CJK±550X: 
jWTX30#JJtl-c73®i^l!^]5l!5L. :*:UX350t:SX(D?^ 

^sfiffiSro. iv/mi±4'c/m:iTt Lxr^wr^. 
[0 0 0 9] mn^ 6- 1 0 8 1 8 4 ^ii$fix«. 

TjIfLUJ L^fzitmW Lfc^lCSOO-eOO-C, 30^>~3B|f 

rtncO^#Xl^«ai!f-5, c:©J;-5/j:^Mlitt, ^f^*« 

^m^A^Sb-^fz, 

[0 0 10] ^tz, mjEcu-inj^izsi ^msa-r^mm 

^<fe=bffi^$nfe («l)'r)2000-ll9774. f$IJ32000-l 1 977 
5) , zn^bCD-^Mt, 1. 8wtm±CDSi^^WL. a+tl 

<oihimzcui:sixmi$.Lfzrmti^^<^u-r^, mmm 
mmz:h\.^T, cutsixmfiULfzrmmmmiiimtf) 

+U J; 0 . Cu <»: Snxm Lfzr tUiZ'^^ ii^^'j 'XAi 



( 3 

3 

[0 0 11] 

[0 0 12] 10 

nm^micm^zm^m'r\z\t. si^mzmijuL. miEt^ 
s\/snm<Dmm\zmm'r^z.tizj^Ki. mmmiz^fyh 

z.n^mv^)mL\z^'t^ r a mcom\zi^—{z^ym 
r^z.t^M.^^mL. ^nmm^m^ti^^zmmmx 

[0013] ( 1 ) mm%{Zidl^T. Cu : 57-69^. Sn : 
0.3--3«, Si : 0.02'-'l.5JK*^^. Si/Sn(Dfj6:0^0. OS'-l 20 

[0014] ( 2 ) mm%\Z:tol^X. Cu : 57-69^, Sn : 
0.2--n. Si : 0.02-^1.5^, Pb : 0. S'-S*^:^^, Si/Sn 

[0 0 15] (3) a»%{C^liT, Cu : 57~69X, Sn : 
0.3-3%, Si : 0.02'-1.5«. Pb : 0. 5-'3iK^t^^, Si/Sn 
(Dmm,0^--^\(DmmX$>O. ^^IC? : 0.02-'0.2%, S 
b : 0.02--0.2^, ks : 0.02--{),2%(Do~^f)^^M^tn^'P 30 

[0 0 16] (4) fitt^lC^oV^T. Cu : 57-69%, Sn : 
0.3-3%. Si : 0.02— 1.5%, Pb : 0. 5— 3%^^.^, Si/Sn 
(;)fiS*^0.05— ICOiffifflTfeO, $e>(C, FeO.OI — 2%, Ni 
0.01-2%, Mn0.0!-2%, AlO.Ol-2%, CrO.OI-2%, BiO. 
01-3%, BeO.Ol-2%, ZrO.OI — 2%, CeO.Ol— 3%, AgO.Ol 
-2%, TiO.Ol— 2%, MgO.Ol— 2%, CoO.Ol — 2%, TeO.OI- 
1%, AuO.OI— 2%, YO, 01— 2%, LaO.O!-2%, CdO.Ol— 2 40 

[0 0 17] (5) ffla%{C*5l/^T, Cu : 57-69%, Sn : 
0.3-3%, Si : 0.02-1.5%, Pb : 0. 5-3%^^^, Si/Sn 
COmm.0^^\<D^mX$>D. ^^\Z. P:0.02— O. 2%, 
Sb : 0.02—0.2%, As : 0. 02— 0. 2%C0 ^ "fe^O^ '^S!«n'5^> 
^C< <hfe— fflW_hO7C^S:J^,ftT0.02-0, 2%^^^, 
-^Fe : 0.01—2%, Ni : 0.01—2%, Mn : 0.01—2%, AI : 
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%, Zr: 0.01—2%. CerO.Ol— 3%, Ag: 0.01—2%, Ti : 

0.01—2%, Mg:0. 01— 2%, CorO.Oi— 2%, Tc: 0.01 — 1 
%, Au: 0.01 — 2%, Y: 0.01—2%, La: 0.01—2%, Cd : 0. 
01-2%, Ca : 0. 01-I%(^)^-5*^eii«n^^>;i< <h fc — 
fflJW±(5O5i;^*^ffiT0.01-3%&^^, Jga^d^Znch^TiJ 

[0 0 18] 

Cu : Cu^Jt^Ti, ammTL. iJftttHilSS 69 

>X€::^atLT. CuCDtlwJti}55BBi£afiXT. 57~69XtU 
it. Etc. 59~63««i|5!iffl;5^-J?* 
[0 0 19] Sn : SnSr0.3m±^J!Jp-r-S.::<i:(Cj;O. M 

nTBI8iaEiB14ti«L<|6l±-r-i). b;*^^. Sn«Ai3X* 

n-r. SnfiZn. Cu iOifiSfilBcOfc*. nxh 

T >':r{C3^75iS. ta:r?T. S n fi<&0. 3~3% t Ufc, ^ 
»C. 0. 5~2%CD^lffl75WSLt,i. 
[0 0 2 0] Si : ^it'l4eJceS:a«Sn©WaJiMi9't4|6j±3c;!i 

**giirm-rao<jTSi*^3!Hif ^. ia«;^j:si*^^ja-r-5 

c: i 0 f^ign-^jgf^cDiiitiijttSr&s-r ^ i^^icsnwii 

/cC < T . Sn WiMiEiOttrBJi** * ^^^IC^I^WL. 
[0 0 2 1] LtJ^L. Si«1.5«^Sx.-g)<i:. afflcDfe^ 

ffiMaEiB 14 ^ $ # ^ i * ^» CDS i ^ { b#i (c ck -5 

[0 0 2 2] S/i, ^\\tQ.{i2%^K)m^t±M(r>m}t'\SL 
rrn±?;*^gS/t(iSn«{irr^ffiix.-53W)m7)^*f#enfj:U. ± 

ffew?ntij*^e, si^a/jMBa^o.oz-i.sxiib/t. s 

IC. 0.06~0.6X<D$iIffl7>W-*Ll>. 

[0 0 2 3] Si/Sn : Si/Snft$:ma!T^ SMttSnWKIUi 

(CJ-t; bXiSms i^^jliffiTiiigJ^T-^ ifi^J^cS i/Sn<it 
Sr3iiJ1«t-S;it{Cj;0, igHBtlC^> h h © 2 
75^'J;0«nS<fgjiL.. SnOTfStf^ffiiA. ^fl!lttlT.?^«C r 
a ttl©|?IHcJi)-(C^>|» UT. |nJ±T-5 



( 4 ) 
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tz. Si/Sn^i67J^0.05J:l^/J^$^i<^:SnCO{irr^^P;t•5^l& 

PB«0.05~ iTiW-^U^i. MJC>T*b<«, 0. 1~0.5(7) 

[0 0 2 4] P. Sb. As : Cin'=>©7n*»^JjniC J; 0 . 

n-?'no.02~0.2!II<»:bfe, 
to 0 2 5] Pb : Pb«t^*5f«9JBiJinittcD|fiJ±^@ri<J<»: 

SKC, l.5~2.3«®^iiitffl75W-iUU<, 

[0 0 2 6] ^JjriTU^t UT, FcO.OI~2%. Ni 

0.0I~2X. Mn().01~2«. AI0.OI~2«, CrO.OI~2«. BiO. 



20 



01~3«, BeO.OI~2X. Zr0.01~2X, CeO.01~3X. AgO.OI 

~-n, Ti0.01~2«. MgO.OI~2«> Co0.01~2%. TeO.OI~ 
IX. AuO.OI~2X. Y0.01~2X. LaO. 01~2X. Cd0.01~2 
%. Ca0.01~IX©|*]'>^C< irt,— ffl|J!it±07E^<£^;i^. 

^E•©i^«ffl:*^*o.ol~3»i^^^Tt)a^i, cn?.©7c^$± 

[0 0 2 7] z.<D^^unx^m^\zmmi'rz:i^%m(Dm 

[0 0 2 8] :^{c. ^mmz'^^ftm<nnm(omm^mi 
mm\zj^K>m.mT^. 

-^9tm\ziin:^mummmm^^^mm\^tz'^m.m-^ 
mzvcMtm^mmr^o « i tcTj^rfk^sx^i-^^n-en 

m'^^xmrnLtzWi. w.mm.U)S.+mx,tmkx. somm 
m.%(D\duy h^is^mwimm\.tz. ^mmz-D\.^xmm. 

mm^^nmx^tz, mR\^mm-&\m\:x'r\t©w. i~3iii 

m«On|J. 3iiiniJU.I:«xn|JT7SL.fc<, 
[0 0 2 9] 
VM 1 ] 











Cu 




Sn 


SI 


S{/Sn 
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NI 


1 




61.3 




1.50 


0.71 


0.473 


1.7 
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59.5 




1.38 


0.65 


0.471 


IB 








3 




60.2 




1.40 


0.63 


a450 


1.9 


0.07 
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SfiLS 




2.60 


0.24 


0.096 


2.0 








5 


ft 


6a7 


lift 


1.08 


020 


0.185 


2.0 


ao4 


0.11 




6 




61.2 




0.87 


0.21 


0.241 


1.9 


0.05 


0.13 


0.17 


7 




61.8 


m% 


1.00 


0.12 


0.120 


1.7 


0.05 


0.10 


0.30 


8 




t^2 




1.50 


0.18 


0.120 


1.6 


0.07 


0.17 




9 




59.0 




1.50 


0.36 


0.240 


1.4 


0.08 


0.23 


0.60 


10 




62.0 




1.50 






1.9 








11 


a: 


60.6 




0.48 


1.00 


2-174 


2jO 


0-05 






12 




59.0 




0.20 


0.01 


0.050 




0.04 






13 


«f 


58.0 






^5 




1.9 
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61.0 
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59.0 
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to 0 3 0] ^)gT#e.nfc80mniiaS«t*U'-y h*800 

"CT. 3o^«g^LAcf*. mvm\^\^L^rr-orz. Hn^j 

SOminjlgA^ ^ ZQmm.% * T^WJ»P L til L »nX L tz. 

[0 0 3 1] mmn\^m\^xn<btitzi^^m^^x. $6 

^fPfiELfc, mMmU.mii.im\ T303— I988tcm?&$n 

tti LfcfcoT. mti-^^^if^muw L:^\inii--&-r^^z> 

fiii.mmtMit(owM.^m^^rzif> ic . 'en^'^4oo"c x 3 
hxmmm^^r ■Drzhcrnz-z>\.^xh, Mimmm^mm 

Lfz, 

[0 0 3 2] mmmmt)mmm'f/\>-r-fsmizj;: 
0. f]<LmLm^ibmMxm'iLrzmmi5mm, m^\5 



tlTSO'C. 180s-' iUfc, 

[0 0 3 3] mnmummmmuz^K), ^j^w^^w 

ft. mmmz-Dl^^Xit. iffii^iHOfilOOminT, lOH^JBi] 

m.^Lxjm(D9cizm'7>mm i-rzm^^ xtL, 
mmi'fjif}^^fzm'^^oti.rzo uis. m]^mi. 

(Uteii^gSOrpin. 0 jA^^^-ffiO. 5nim. jSDjilS0.06iiim/re 
v.. SlOft^lOOmm. mWtUV, 9JB'JX*W^vtK« 
ffifi!Sg^T$>ofco JPia^<i>cDE(!Stih'-y:^-XIiJl!$T. 
J IS Z 2244{CctO, ait®^yj49N-C. # L W L vTlftJittS? 
■r-5WrifnXTMXi!LfcfcroT-*'5o fJ|iifilUt®^tiJ IS Z 22 
4IO«3iiItcJ:0. 4^8iSSftM-*JIJt»T, Ji|iLlHL->^-|fiJi: 
-T-ff-r^-yjIftl-^fffofc. 
[0 0 3 4] 
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72 
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73 



79 



67 



85 
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73 



"Hi" 



[0 0 3 6] ^tc. msT^^U(Du. mmimmo^ 

to 0 3 7] — immo^lio.\QT\t. Si^^mLX 

mm(^m±m.mmm^^z±^um^'^crz. no.ht- 
\t. si/snitm^^^mMomm^m^rzrzif). nmmm 



Hv 



130 



129 



141 



107 



105 



110 



98 



146 



MPfl 



451 



445 



433 



452 



407 



399 



445 



418 



467 



412 



423 



387 



527 



27 I 59 I 59 



34 



25 



45 



45 



44 



38 



25 



48 



19 



28 



65 



60 
41 



57 



59 



57 
53 



92 



173 



134 



64 

60 



39 



55 



58 



56 



51 



167 



135 



mzh9;^o 

[0 0 3 8] ^fc. No. 12Tii. Sn^^ft. Si^^m^^ 
WL<1&TLfzo No. 13. No. I4Tfi, Sift*^**%^CD$g 

m^^^i^tz^. j]9c(Dmmf)^'Mc. nmmmiti^j:^ 

[0 0 3 9] No. 15T«, Sn. S'l^mmz^^-T^hO) 
20 (D. Siffi<tSi/SnJ:m*fgHI]<7)^ffl*ex., Sfc, Si*^* 

[0 0 4 0] 

mmcD^m] \;x±(D^v\z. ^mjuzj^n^i. nmrn 



